Aims: To investigate the roles of vascular adventitial fibroblastic cells in tumour stroma, the distribution of vascular adventitial fibroblastic cells was studied in gastric carcinomas. Methods: In total, 50 surgically resected gastric carcinomas (43 intestinal type, and seven solid type) and their normal tissues were examined. Vascular adventitial fibroblastic cells are positive for CD34 but negative for CD31. To differentiate vascular adventitial fibroblastic cells from vascular endothelial cells, immunostaining for CD34 and CD31 was performed. Immunostaining for high molecular weight caldesmon was also performed to recognise vascular media. Results: In normal gastric tissues, CD34 positive fibroblastic cells were found just outside the vascular media, namely vascular adventitial fibroblastic cells. In contrast, all of the 43 intestinal-type and seven solid-type gastric carcinomas had no vascular adventitial fibroblastic cells in the tumour stroma. Conclusions: These results suggest that a lack of vascular adventitial fibroblastic cells is associated with tumour stroma formation in intestinal-type and solid-type gastric carcinomas.
T he vascular adventitia, located just outside the vascular media, is a poorly defined layer of connective tissue in which nerve fibres, some smooth muscle cells, fibroblastic cells, and the vasa vasorum are found. 1 Vascular adventitial fibroblastic cells are positive for CD34, 2 3 which is a 110 kDa transmembrane cell surface glycoprotein, 4 and was originally described as a marker for human haemopoietic stem cells. 5 ''To date, the vascular adventitia of tumour stroma has not been studied extensively''
The vascular adventitia of tumour vessels is a very important component, from the point of view of angiogenesis and vessel wall stabilisation. However, to date, the vascular adventitia of tumour stroma has not been studied extensively.
Therefore, to elucidate the roles of vascular adventitial fibroblastic cells in the tumour stroma of gastric carcinomas, we examined the distribution of vascular adventitial fibroblastic cells in gastric carcinomas and their normal tissues using CD34 as an immunohistochemical marker for vascular adventitial fibroblastic cells.
MATERIALS AND METHODS
We examined 50 surgically resected invasive gastric carcinomas, which were confined to the gastric wall (not invading the adjacent organs), and their normal tissues from the surgical pathology files of the first department of pathology, Kochi Medical School, Japan and its affiliated hospitals from 1994 to 2001. The definitions used for histological classification were based on the criteria of Lauren 6 and our previous report. 7 We studied 43 intestinal-type tumours and seven solid-type tumours. We excluded diffuse-type carcinomas because these tumours spread in the muscle coat and subserosa without an increase in stromal components 6 and involve pre-existing normal vessels, making it very difficult to discriminate tumour vessels from normal vessels.
The maximum tumour cut surface was immunostained in all 50 tumours; we used one to four paraffin wax blocks for each case.
Immunohistochemical studies were performed by the streptavidin biotin method using the Histofine SAB-PO(M) kit (Nichirei, Tokyo, Japan). Three monoclonal antibodies against CD34 (clone MY10; 1/20 dilution; no pretreatment; Becton-Dickinson, Lexington, North Carolina, USA), CD31 (clone JC/70A; 1/20 dilution; pronase pretreatment; Dakopatts, Glostrup, Denmark), and high molecular weight caldesmon (HCD; clone h-CD; 1/50 dilution; microwave pretreatment; Dakopatts) were used. We also examined immunoreactivity for CD31 in all of the tumours and their normal tissues, to distinguish CD34 positive vascular adventitial fibroblastic cells from vascular endothelial cells, which are positive for both CD34 and CD31. 8 Vascular endothelial cells were used as the internal positive control of immunostaining for CD34 and CD31. 8 Immunostaining for HCD was also performed, to recognise the vascular media in each specimen examined.
We assessed the areas just outside the vascular media in the whole maximum tumour cut surface, except the tumour growing edge. The tumours were classified into two groups, namely: (2), tumours with no CD34 positive fibroblastic cells just outside the vascular media; and (+), tumours with more than one CD34 positive fibroblastic cell just outside the vascular media. Two independent attending pathologists (HN and HE) examined all the immunostained specimens randomly. After evaluation by the two independent pathologists, all seven authors discussed the results to make them as objective as possible. Table 1 4) . As reported previously, 9 the desmoplastic stromal cells in the 50 gastric carcinomas studied here were all negative for CD34.
RESULTS

DISCUSSION
The vessel wall is composed of three layers, namely: intima, media, and adventitia. The adventitial layer has always been thought of as a supporting tissue of vessels. Recently, however, the role of the adventitia in the context of providing cells and molecules with the capacity to influence neointima formation and vascular remodelling has received considerable attention in cardiovascular disorders. 10 In our present study, we focused on vascular adventitial fibroblastic cells in tumour stroma. To our knowledge, this is the first report regarding vascular adventitial fibroblastic cells in the tumour stroma of malignant epithelial tumours.
Tumour stromal cells in intestinal-type and solid-type advanced gastric carcinomas are all negative for CD34, whereas they are positive for a smooth muscle actin (a-SMA). 7 9 In our present study, we found no vascular adventitial fibroblastic cells in the tumour stroma of intestinal-type and solid-type gastric carcinomas. Intestinaltype and solid-type gastric carcinomas have desmoplastic stromal cells, which are positive for a-SMA within tumour tissue. It is possible that the lack of vascular adventitial cells is associated with a desmoplastic stromal reaction (the presence of a-SMA positive stromal cells). 7 Vascular adventitia is a poorly defined layer of connective tissue. Vascular peri-adventitia is also an ill defined sheath of loose connective tissue just outside the vascular adventitia 1 Vascular peri-adventitial fibroblastic cells are also positive for CD34. 2 3 In our study, no CD34 positive fibroblastic cells were detected in the vascular wall or around the vessels. The lack of vascular adventitial fibroblastic cells in the tumour stroma of intestinal-type and solid-type gastric carcinomas was objectively confirmed in our present immunohistochemical study.
In conclusion, the tumour stromal vessels of the intestinaltype and solid-type gastric carcinomas examined contained no adventitial fibroblastic cells. There is a possibility that the lack of vascular adventitial fibroblastic cells is associated with tumour stroma formation in intestinal-type and solid-type gastric carcinomas. To elucidate the pathobiological relevance of vascular adventitial fibroblastic cells in normal stromal tissue and tumour stroma formation, further molecular and biological investigations are needed. 
